Studies have been made of conformational parameters in co-crystal complexes and compounds of nucleic acid bases in which there is the possibility of fornation of hetero-base-pairs. Using published data extracted from the Canbridge structural database, a total of 37 base-pairs vere found, of which 25 were hetero-pairs and 12 homo-pairs. These base-pairs were subject to analysis to reveal hydrogen bond parameters, propeller twist, buckle and Cl'-Cl' separation (or a sinilar parameter if Cl' atoms were not present). Hetero-pairs were found to show larger twists than homo-pairs, the magnitude of twist being unrelated to hydrogen bond parameters or buckle value. The propeller twisting is less pronounced in these nucleic acid bases than in nucleosides, but still has a significant magnitude. Propeller twisting in hetero-pairs is found to be larger than in homo-pairs. Hetero-pairs appear to be formed preferentially in competitive situations.
INTRODUCTION
In an earlier paper the base-pair geometries exhibited in single crystals of nucleosides and nucleotides were examined. The techniques of helical 2 3 analysis were employed using the programs of Dickerson 
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(iv) Hydrogen bond parameters -number of hydrogen bonds, hydrogen bond distances and angles, type of hydrogen bonds.
In the structure of oligo-and poly-nucleotides these parameters, along with others which are of no relevance in studies of single base-pair units, play a crucial role in determining local helix geometry and this local geometry is believed to be important in the determination of biological function of double helical nucleic acid structures.
The purpose of the current vork on nucleic acid fragments is to attempt to isolate those parts of local helical conformation and geometry which are inherent to the base-pair interactions between individual monomeric units, i.e. which are present outside a double helical framework, from those which are engendered, or modulated, by the presence of the backbone structure.
In the earlier studies of nucleosides it was found that there was a significant magnitude of propeller twist in these materials, and that, among other trends, this tended to be larger in purine than in pyrlmidine structures, and vas also higher in Hoogsteen than in Watson-Crick pairings.
One notable feature was that propeller twist magnitude appeared to be independent of the strength of the hydrogen bonding in the pair as measured approximately by hydrogen bond lengths.
In the above work, only homo-pairs were studied, due to the paucity of co-crystal structures of nucleosides and nucleotides produced to date. In the present paper an attempt has been made to study hetero-pairs in isolation from the double helical framework by studying co-crystal complexes and two-base compounds of nucleic acid bases, in which hetero-base-pairing is frequently found.
DATA EXTRACTION AND ANALYSIS
From a total of 30 co-crystal and two-base compounds, coordinate data were extracted from the Cambridge structural database using the CSSR routines for 27 structures, of which 9 were two-base compounds (one a metal complex) and 18 co-crystal complexes. These data were analysed as described previously using the local PHELIX program, yielding 23 structures which exhibited base-pairing, 6 conpounds and 17 complexes. In these structures a total of 37 base-pairs were found, of which 25 were hetero-pairs and 12 homo-pairs. The base-pairs generated by PHELIX were then subjected to helical conformational analysis using the HELIX and ROLL programs from the 
RESULTS -BASE-PAIR GEOMETRY
As in the earlier work • WT(II)]
• WT(IV)]
• UT(II)] n
WT(IV)]
The equivalence of these classifications of base-pair is shown.
As before there was found to be no systematic variation of propeller twist with hydrogen bond length, hydrogen bond angle, buckle value or Cl'-Cl' separation (or equivalent). While this result was remarkable in the cases of nucleosides where propeller twist magnitude varied from 0.8° to 49.1°, it is perhaps less so here where propeller twist values are in the range 0.0 to 12.6°. However, in spite of this lowering of the magnitude of twist in these compounds, it is evident that the parameter has significant magnitude and that even in these very simple systems the two bases in a base-pair are not truly co-planar even in cases where three hydrogen bonds are present in the pairing scheme.
A detailed summary of the average values of the relevant conformational parameters for these materials is given in Table 2 , where the results are analysed in various classifications.
It can be seen from Table 2 II  VI  II  I  I  I  IV  III  II   II   II   III 
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-Preferred arrangement in competitive situations
In only one case is a homo-pair formed when a hetero-pair is not, in the metal/tvo-base compound 59459 when an AA pair is present in preference to an AC pair. This can be regarded as a special case, however, since with both bases bound to the Pt atom the geometry of the structure is fairly strictly limited, placing restrictions on the ability of base-pairs to form. In all other cases in Table 1 Studies on homo-pairs in nucleic acid bases will be further pursued in later work on such materials not in two-base complex or compound form, while more information on hetero-pairs will be extracted fron oligonucleotide structures.
